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[0050] ^fc*^BJcO«^fflB)c!tito^TfM-t 

*'jxfi/y»»«f%^i;!)n o 3 -i o'-cfcs 
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Mfltt j: < . mwmziz. mm 2001-2478 

6 1^-, #IB2 001-50751 1^\ #^32 0 0 1 
-504533f, #12001-278958^, «p 
i20 0 1-26 17 96f, #120 0 1-2 264 
6 9#. WfFSS3 1 6 1 0 5 8*iftE«<0ilS*fft^ 
W$> tf h ti h & Z ti t> tc ti Pfi^ $ tL^r v % . BtfHM fc£ 

>J T U -U >b -lx y^4±Jll=r#:. Jff y x^t-^y-avft; 

**>W 1x& i: £ |6J±§ <fc a t> MWQ i> £ V> 

4 0 — 9 5**%<?)|gffl* i *?*L< . 5 0—8 OS 
*%<0«H#.1: I 9#* L<. 6 5~~7 5fig%0«SIII* i 

[ 0 0 5 1 ] iJCfc. ^^JfcOS^LEDfcOlvrSKH 

4 fcli¥3Wrc* £ -^co^lifc J: tflfcflfc&» & •§> 

[00 52] *^BB«0iS^LE D i; LT«. Rfc 

LED, MfBi:3ftteJii:tf>Hlte. m^MiMB£I£«\ A> 

5 LT SIJJ 2 n mHT«l fcRWS SfiH3&3fc*7 
[00 53] MZH. J3lT<0a ) ~d ) CO 

a ) mfa/mm/Wfa 

b ) WSi/lS^MW^/^m/WA 

c > wsm/mM/m^mmm/wm 



■t. JSTWfc. ) 

fW44t 2 JU2UJB V^fcii<\ 
[0054] mcBNK LTfStt^*??fff?MS« 

[0055] $ terns h «^ttr«q -t^S^ l> com, 

mximm 2 n mixrcommm z m.nx t> «t < » 4 fc . 

^s^ffit-jiv v * y r —m *n x l x t <t ^ <, 
[0056] awrr*«oiwwfc. nkv&mnmz 
{z^xi±. mmm j ^m : m^wmLxmsm^i> 

[0057] #f&Bm-i5v>T. mffiixm cm^x 

m, IE? L?± AJf ) Siit^fLEDhLtil rks 

lt mw^xm zmtizmfr? led. »s^p 
s Lxmw&xmmmt^n^ led #w<^!> . 
[0058] mm. $mbKx*. ot<%)-p) 

e> ^m/mmixm/imm/wM: 

f) mm/^mm/mM&xm/vm 

g) w^nM&xm/mtm/nMr&xm/wm 
h> mWiy^M^xm/mimmm/^^/m^ 

1 ) ^m/mm/mi-mmm/mmmxm/mm 
m) mm/mmLxm/mm/wf-mmm/ms&x 
m/mm 

n> ^m/mm^xm/inimmm/^im/m^mm 
m/wm 

o ) Hffi/IE?Lfi53SS/^«/^^iMJi/«^A 
■/■Mi 

p ) mm/nwetxm/iHmmm/^m/WFf-Mm 
m/9Mixm/mm 
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[00 59] ±mWffi$*M^W.ffi*ft z ?*&ttS<7) 

mmm&mft^m%immi±. io- 5 s/cm 
m±i o 3 s/cmHTt*i>ii* s WL<, 

mWi^)-^W^A^<-thtz^z},t, 1 O- 5 s/c 
m£Lhl O 2 S/cmmT* 5 <t0*F^L<. 10" 6 S/ 
cmfcJUbl 0 1 S/cmW^aS 

[00603 mmimmmmKft^m^im&z i o 

-5S/cmHll 0 3 S/cmJilTht--l»^t-. 
[00 6 1 ] K-r-T-l.^ ^-y^aHa. IE?l?±AJI"C 

[0062] WM&AmnmBt LXli, Plilf 1 n m 
— 1 0 OnmT"$>9. 2nm~5 0nmip'jfill\ 

[0063] m^&AWfcffl^&wftfi. mffi^pmg-r 

[ 0 0 6 4 ] MM- 2 n mOT<0*S^yft±^3S&A*^* 

Diltil |^KBB«UT«W2nmKJlTO*e«UiSr 

KIM £R WiltfH 1 LED j6W ^ 4 . 
[0065] £flcWfc«U Wit** mT<0q)~ab) CD 

s ) W&/WT-2. n m&T^WMM/Wm/WiM- 2 n 
t ) »«/1WP2 nmOT^^H/IEfLttjMJl/^ 

u) mm/iEiLmmm/3£!£m/mm2 nmOT<o«B» 
v) mk/mM-2nm\;XY<mmm/iH\mBM/wt 

M/WkW 2 n ml^T^^S/li* 

w) HS/MJ»2nmJJiT^e«S/»3feii/m^«iM 



m/mm 

z ) mm/wm-2 nmpAT^mm/ttimmm/mtt 

aa) H^/iE?L»3MS/^3t®/fl:^«l3M®/l«»2 n 

ab) Kfii/^?2nmOT<^a^S/jE7L«?jMJS/f^ 

m/m=?-mmm/wm2 nmm : <n%mm/m& 

iftJH 1 LED # J&COii t . -tL^. ^$^OT*l&DiS 

v it t, R#fr#i&wM!TS . wtm±.wmzmw$> 
mm* ^mmmtLxht. xtya-^ * 

[0066] IBftf^JiWi LTtt. lUiHfltio 

hXo izMiR-ttllZX V Mx.KlnmA»^l/imt 

£L<fi5 nm-2C 0nmX'h&. 
[0067] ^WfiOftfrf-L E D fctiVvn*. 
fc±l5#«i=?ttfc J: tf»*»^(c**^ LT 

[0068] m&mmt lt«, &%wi>cotf®.mx 
cvmmik. xv^^ygk. ^-v-y^y^ ?-?vym. 

i/T-yZk&iZn&mm. 

-;^D^y^y'xy{, L<{i^c7)l^#c. t7^«-r 
h 5 71-/^? y t L < {i^-tfOf^*^ k' Srffl^ 

[0069] Mto&ttZte. mtl$%fWlB85 7-5178 
1#. H5 9-1 94 3 9 3-£&#fcfBtt§;fVCV*S*> 

[0070] *»BHLE DWJEfLmmmt:?}-? 

aeyisu^vfflm* vjYvyimfc. tv->vt 
•zyimfo. xf/Ky«P*, h^ix/^Tsy 
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iytL<(±^». acyt;n«-;i/i>L.<{±*«9SS 
^#=, ;KU (p-7x-i/yt'^i/y) kKfi-e-^P 

Vfc ifcUbKU (2, 5— ^xxi^yb'^y) fcL 

[007 1] fttWCfi. E0E?Li&a»mi: L/C, 
^6 3-7 02 5 7-t^fg. 116 3-17 5860^ 
WBPP2-1 3 53 59-*&*L 12-1 3 5 36 
1#&*L H2-2 0 9 988**&«L IH13-37 9 9 
2-f-^fg. 113 - 1 5 2 1 8 

[0072] CltL^cO"fT\ IE?L«?3MS^ffl^i»iE?L«i 
JMWfSfi; LT s stf'J bx/U#;U/\V— )Ui> L<feZ<7)M 

iL<i«(7)iift, *°y (p-7i-^t-vy) 

*>L<»i*<7>ltWffc.. *fcli#y (2, 5-^X^W-y 
£ L < s £ (-#4 t < liJKD b-zi^/wsywi- 

[ 0 0 7 3 ] tfry b'x/i^/pAVWPk L<f;i-e^f$g 

fw±. mut^—iv^S'z—frhfi^yw&t.i'zte? 

[0 0 74] ^y>-7>-t)L<{±^l?l##:i: tT(±. 
7-S^'l/t'a-(Chem. Rev. )$8 9i< 
1 35 9K ( 1989^) % ^IMffFG B 2 3 0 0 1 9 

[ 0 0 7 5] tK'J yniffyl,L<t±^<7)iIftli. v- 
ndj-Hf yfrfgffijf fcttjBUIIiiHfcWS 1 A iffcv ^>T\ 

[0076] iE?LttSie<Oj«)K<o*ftfc:ft'ilS{i : 3r^^. 

[0077] »»3&»fe^)«IRtfflV^*«i; LTii, IE 

fg^fcLT. ?nn^A, WkJ-^Vy, x?nn 
x.?ym<oi%&&W&. fb7tFa75 y^cox— r 

#L 7-fefy, ^ f ;i/Xf h yf^y- h ylll, 
Pi?xf-/K fftST^/K x^b/1^7;k7'T-fex— h 



[0078] wm^nffi&xmt Lxi±. mmfrt>co 

xtyn-hS, ^xf-(y/S. 

tv- a-hm. xfv-yqimm. y^vwM. 
-y b wmm. J y? ^x -y hT* y yh«*<«ffi 

[0079] M-^&i&JH^ y^-fc LTti. m# 

— k ^y^f-^r^yi^-h, jKyyf-A-yyyy^ 

— K ^yx^-l^y. tfry*g-ftb'x;K !KU ynJfty 

[0080] lEimmm^mmk lxiz. m^&muz 

t ^r-g. «t d tefflWt(f J: VW, ^< *> b"y*-;k 

?L«5jMJlOM/li: LT{±. 0»Jxif 1 nm*>^> 1 /iintfc 
K). ML<li2nm-500nmtl) l 3, £ fe«F * 
L<l±5nm-200 nmtibS. 
[0081] *^BH^S^LE D**«-?«fi3Mfll^irr 

?y{>L< li-tcotmfo. v^r y v i> l < «-tof?i 
^ytL<!±^PS#, 7^wyyiP*, y'7i 

x;l^>>->-Tyxf-P->-iL<{±-ecol5l##:. y'7i/^ 
^7t«8 -b Fo^f-H y* y t<Ji^ 

s y df / y y t> l < n^mm 
^ydry^yytt<{i-e<7)^#:. ^'J7;W 

[0082] ambuzii. mwm$ 3-7025 7^ 

ffL PI63-17586 O^fg, - 13 5 3 

5 9^fg, 12-1 353 6 1^?8. 12-209 
9 8 8^fg, [BJ3-37 9 9 2^#. PI3-1 5 2 

[0 083] iiX^«3*>. **1?-5^TV— /MM**, 

<yv^yyi>L<ii^Mfts ryh^dfyy^L 

^ky^L<(±Wi*MfiL<. 2- (4-b7 
x xy;u) -5 - (4-t-7f;l/7x-;!/) - 1 , 

3, 4 -tf^-tf-^rv'— >K *.yy*cJy. ryh?* 
yy, h'jx (8-=3fyyy— )V) t;i-5-t>a % 
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[0084] m^mmmnmmmt L-cj4w*aww«r 

[0085] »JR*»fe<Ojg|Rfc:fflV^*«i: LTtt, « 

^ mmma «t # /* w y * *» s * 

& t cnX'hti&fttemmtt v ^ . f£?t$E fc LT , ? a a 

y, ^>-i^^^#mK-fb7j<*^v««. r-fehy. ;>< 

■f-^x^^rhv^co^-h^jfSE. PHx^;K If® 
[0086] j^ifcJi^*afflttPfeco«it*rffii: LT 

*7*7h f«J8c, y ? hTU y 
[0087] M^TT&ftTH^'-'f >-^"-t *<ff 

^HV'W yf—k LT. *f'J (N-b'— 
y*>L<fcH-tf>P**. tK'J (p-7x-i/yb-v 

V) t>L<«-eo^#c s jKU (2, 

#y y u 3^ y 2: $ ft * . 

[0088] m^-fftiiyf <0§lff i: LTli, JH^Sflmfc: 

a o -t o , ra«J± t w&tomms&m. 

t=3rv * J: p $ *«3FC* 0 , *>* 9 , 

^ililJfcOffiiJSi: tflRtfl nmH 1 urnX'h 

0, jf4l<{J2nm~5 0 0nm-e*^ $ 
L<te5nm~2 0 0nm'C<b&. 
[0089] *^HJ«0S^LEDSr^-tS*«ti. 

05Tftit»fi<. ffitf.tr#5*. 77Xf7;. ft^H 1 

[0090] j&miz&^x , ^ffiM^Hja^ti^a 



a. mmyj^j*. mam. m& 

dflM Y ( I TO ) , -f yy'^A • ID • 2j-^lM 
*^*-l»^*tt^X$rfflV^T^§tl/t« (NESA 
=Sr4T) ffl^fflv^ti. I TO. >f 

i$m%t lx . sku r-u u< tt^-coin**. *°'J 

[009 1 ] ^ffi«JHJ»±. ^itjgitt t nMAiMlg. t 

nmMl OwmfftD, KL<li2 0nm-lwra 
Tab 9. §fefcf*t<l450nm~500 nrnTab 
4. 

[0092] ©ffi±fc. 1K«paEASr«»tC-rSfc 

[0093] *^BHcOft^LE DT-fflV^|?ta<?5»f4 

A. <(J)JW, ?^'^y7A % fiJli"7A.. Xhoy 

y->A, -^-yb'J^A. ^fyy'Ws t'J7A, 

tvyvA, T-zPb'^A, 7f^t*7 

A^t'CO^K. *>J:V^tL^C07*>2'OJil±<7)-^#, h 

&\^iZtihcr>o-hl->£A±.t. ±. a A. M. "7 
M<V 0 % 1 -7UJb fc <0-^#. /57T^h4 tzMVv 7 

v^^a-t;us— ^A^. 4y ; J*7J*-& 
U^-^A-T^S-^A^. Uf-^A--7y-"* 
y>A^. Uf-^A—r y^A-^fe, ^/L-^'yA- 
S -*7 A^^ if^W !> « RfeSSr 2M£Xhto 

mmmmt lx^x^k 

[0094] PiS^MJWi, «»fE*S^WAttSr#Jt 
LT . WKil$8it& i fc ^'C# S A 1 . «i.tf 1 0 n m*> 
^ 1 Ojum-C&O. t<i±2 0 n m— 1 u mX'h 
0. ?tt^L<fi50nm~500nmrM. 
[0095] IHS^SBSrSi: tT«. X 

^-y y* u y^a. &tz&mmmzmsM-th 5 s b 
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[0096] i^ast tT(±. a^Hst^*. &r& 

^S@*^aSrSSL^r5X^-y ?1g&if &fflV>& .1 i: 

i:**T-£ , § £>fciM^U ^i*^«e*?W£K£ISll*l(c 
cr> a *> s v ^-f ix** i ^Itcolrmz b&zt $W£ L 

[0097] ^HB^flffl^LEDIi. ®K3te»L -te^" 
fttf L ED ?:ffl^-CBf «M^#l>^tfi. ffltt 

comm. t m&m& k> & -5 x a ties-mK «t v*. a 

m^-co^mz) ^ - yftcomzm-ftz-?^? *WuS.-t h 
imy^co^Mmmzmmzm<mi8.Lmwmz 

Khco^-fix-fy^coimz'j —y&w$L u ^ < 

y h * 4 ycom^m^ftim^tih .set. h * > v h u 

commcomit-&com& $> sf^fft^ai Sr^D^nt^^ 

nTtg-C* T F T3r if |&»-^^*T f - 4 
ifttCfcivv <ia^c7)*^*^±. 3>-b°^— 9 , -r 



[0 0 98] Sfefc, TOT2ffitttf>fSftSiHi, 

[0099] £tc. *W%co2m-&fc& £ V^-fr^M®. 
[0 100] 

[ 0 1 0 1 ] ^UXf-L-y^CDlSW^S 

?07b/77-( — ( GPC : HLC-8 2 2 OGP 
C N r/-ItL<iiSCL-l OA. ft}gMf^FJt») 

[0102] mmmi 

<£S&Wl<7>&WL>4, 4' -yYot-S, 3' - 
W<y (1. 3 4g. 2. 
6mmo 1 ) . 4, 4' -y'7'ot- {4' ' - (4- 

(0. 60s. 1. 1 2mmo 1 ) t>J;Li f 2, 2' -b* 
eUi^;Kl. 38 g. 8. 8 4mmo 1 ) £ffibktfc 
fh7tpD77yi OOmLCISUf, M*CV< 

dO^lC b'X (1, 5->-^a^x'^^x>-) 
d-y^;K0) (Ni (COD) 2 ) (2. 5g, 9. 
0 9mmo 1 ) flni., 6 0^t#fiL, jS#L^'4> 
3BSIB»6S-*fe. RJC«> iORiS?«*Sai («2 5 
°C) 4-C^filt, 2 5%T>-*-T7K2 0mL/^^y 
— ;U 15 0m L/W * >icMbk 50m L?S-^^S4>fc?B 

tut i B$isst#u;«L waj u^«t»*^auT 21* 

P a 1«J±l2'M L» h^xyi 0 0m Lfci8»S*t. 551 

>MSSr^ ^ /-^ 2 5 0m L t«T 1 B^rffiHf&F 

^tUt*a-&*l<?DJRJHiO. 9 0gtft-)ft. 
-cottar Jrfci 0 , 1 fcfeV^T . ^ (3) i:^ 

(4) comvMtmicokm. 70 = 3ot*s. 
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(3) 




(4) 



4 X 1 O 5 . Mw= 3.3X1 0 5 T'3b^^o ftfi^T 



1 . 

[0 10 3] £Qgfcffi2 

<*a^*2^j^>4, 4' 3' - 

(3. 7-^^;^^^;w) AfrWO ( 1 - 3 7 
g. 2. 1 Immo 1 ) s 4, 4' -y7^- 



{4' ' - (4-t-7"f/l/7x^l/)Xf^H hV 
7xX/l/7Sy (0. 50g, 0. S91mmol)io 
it>'2, 2' -t'eUy;Kl. lOg, 7. 04mm 
o 1 ) Jffi*l^f h7bHn77y80m LCIfSl 

^^yxy)^7t;K0) {Ni (COD) 2 ) 
(2. 0g s 7. 27mmol) Dn*L. 6 0°C4T"#S 

2 5°C)*T^»L. 2 5%TV^:^T7K2 OmL/^ 
^y— ;H 0 OmLA 5TV^ft*5 0 m Ul^Jg^ 

2mwm±m^kLtz. *<m.. bwyioomu* 

$ti20g) fc»LT«*£fTVv EWKLfc WUxy 
*«fc^^y-^2 5 OmLtCiTFLT l«*lffl!H*U 

^*fi^#:2OlRfi^0. 7 5gtW 0 ^77^ 
fta^Jti 0 . 2M*tt2tet$Vvt „ * ( 5 ) 
( 6 ) co*9iSb#ffi^Jt{i. 7 0:3 OtW, 




(5) 
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(6) 

iti^* 2 Wf 1/ y il^fi^f lii s Mn = 
7 . 9 x 1 O 4 s Mw= 1.5X1 0$Tfo->fZo 

[0 1 04] JtlRffll 

<*a-ir*3^j£>2, 7-^70^-9, 
V^yf/l/7Wl/y (50 0mg, 1. 0 8mmo 
1 ) . 4, 4' -yVo^E- {4' ' - (4-t-7> 
/^7x-;l/)Xf^H h»j7x^7Sy ( 2 5 9m 
g. 0. 4 6 2mmo 1 ) t5XX/2, 2' -h*tf>J^ 
( 553mg, 3. 54mmol) ^BfokLfc-f h 9b 
Hn7?y4 0 mLKIKLfttts MfTCv >^ L 

i«fc. b'x (i, s-s^u^^xv) 

(0) {Ni (COD) 2 > (973mg, 3. 5 4m 
mo 1 ) Uni. 6 0°C^T#^L. 3i*IBRfc3*fc. 
KJCtt. i^RJCaSraa (»2 5 , C) *TfcfflU 2 
5%TV^^T7K1 OmL/^^ywH 20mLA 

*^as»i*5 o m Li B ^is*«Ttt i mmm* l 

xy3 0mLfc»Kf3«t. f<0fts lN8»30mL 
Sr Jpi-T 1 BtfUHSt^L. *Ji«0(teLT*«Wlte4%T 

UUc Slli^ ^ / ~^2 0 0 m LMT L 1 1 
Lfzh!)s^>m?R%:*? J-)V2 5 OmLt»TU 1 

l . mm Ltzimz^tx 2 mmmmmmz 

( 7 ) ks* ( 6 ) ra*05SL»ffi<50Jtt±. 7 0:3 Ot 




(7) 



*fi^* 3 ^ U Xf* V >1JBt^¥%4HF*ti s M n = 
4. 8X 1 O 4 . Mw=8. 3X1 0 4 TS>^^o 
#:3 J± s ? un*;W> KttSSTlSjBS** - k 

h/pxyfcttsaTiiafflirfto. 5o°ct3o 
#lfH»PLfc k <r Lfc o HJSW 2 k JtiRffl 1 i 

[0105] mmm3 

<*«^*40*J5R>4. 4' -yVo^-3, 3' - 
(S-^f/^l^y) Xf;Ky (4 9 9mg\ 0. 
978mmol), 4, 4' -yVnt- {4' ' - 
(4-t-7"Wxx;Hxfx;H b 'J7x^7 
5V ( 1 2 9mg. 0. 2 8 1 m m o 1 K N' - 
\zX (4-7u^7xX;W -N s N' - (b'X— 4 — 
n-^f/^xx;!/) —1 , 4-7xXl/yy7^ 
(96rng. 0. 14 1mmol)fcj;V2, 2' -b* 
tfUy;M547mg, 3. 5 2mmo 1 ) *K*Lfc 
Tb7tKn77y40mLt:MLfcfl H*tW 

Ts ^<!0JS?Rfcs b'x (i x 5 -S/^u^^xy) 

{Ni (COD) 2 } (963mg. 
3. 50mmol)te, 6 0*C*T#WU 3KSBR 
JES-frfco RJESL ££>»e»£^iB (»2 5°C) £*T 
JftSJU 2 5%7V ; £^7*1 OmL/^^/HH 2 
0 m L/4 ^V^m^K 5 0m LiS^JSJR* tSST LT 1 
^IBSB¥Lfc». Wa5Lfc«^Sr*3atT2^Ha«fflie 
*U ^xy3 0mLeiB8*fe* *<?)tls lNfi 
B§3 0mL^Jn^TlB#raM¥U. LT** 
JI^XT^— T*3 0mL*Jni. IBtlBHWUfc 
«£*tf£|Sfc*Lfco #R«±* 9 y-)V 2 0 OmLi: 
^LTlBSISHRffU tfaitfci3fe»S:*3iLT2l«BB 
«EE99I*U h/^xy3 0mLt»»?*fc, ^<?>f*s 
7;^t*7A (7/^tl2 0g) ^MLTWMSrff 
V\ EIJRLfch^xyaKKSr^^/— ;U2 5 OmLKS 
T LX 1 R# IBHftff t „ WffiLfci«R**aLT2WB« 
JEESS»S*fc. »fe*lfc*«*»4^)JDaUil 9 6mg 

* (3 > . * (8) k* (6 ) <0*9iEL#ffi<OJt 
il 70:10: 2 0tftS. 




(8) 
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1 . 0X10 5 . Mw= 1.8X1 O^Xh^fz, ftfi-^ 

CO 1 06] tmM2 

{4' * - (4-t-7'f;i/7i-;D xf-;W HJ 

yUTSV ( 2. Is. 3. 7mmo 1 ) fcitX 
2, 2' -b'tT'Jj^Kl. 38g, 8. 83mmo 
1 ) ^WUcf l7tFD77ymL(;»Ufl 

Ttfev^, ^wiit, fx (l. 

j/iy)-'^;K0) (Ni (COD) 2 l (2. 5 
g. 9. lraraoDK, 6 0°C£T-J?-ffiU 6B#lffl 
RjKS-aTt. £ORjBiK££iB (*525'C) * 

■««SU 2 5X7^-7*2 5mL/>^/-/H 
0 0m L/M :* y^ifek 100m LiR-^-^^^WT L 
T 1 ftfBBJti? Lfc«, WEB L fcifelftfc -5 J§ LX 2 BtfiUM 
ffi^tJt. ■eof*. ?DD*U 10 0 gtC^SIS* 
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